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mmmcrMM] 
?Eb hmmsxitteym. 

t it *n 2 ] § h izj*y-ism&m 1 whie^ 

[ it *jh 3 ] 2 v ^-rfu^awa 

e« 2 a&pioMit* 1 ^ l i» cox'$> h mm 1 late 
cif *H4 ] 1 ae^v^-fihj^atffi 

A^SPffitfl&Oilfe^j^ff AStiS £ t let *) Atf >-« 

e« 1 m&rFco&m&xm Ltz^cnxhh mm 2 tea 

[000 1 ] 

mmiz^m* i?^ - -y ?#b mhwcrm- 
1 0 0 0 2 ] 

^Tlfitt *BW>TV*4 . £*t^tCi4mBNACD£Sfl:£ fcliS 

.Itl^(±2ffl«alfE^7r 5 'J-fcffiSTS. (Okano, 
Dev. Growth Diff. 37:619-629(1995)) . VfcOlJ, El 

av7 r 5 'J— 0 , :«7rS U— yA-iiM 

-fbttJV>T*8flgtTV»Si:#i.^tLTV^S (Akaraatsu e 
tal., Proc. Natl. Acad. Sci . USA 96:9885-9890(199 
9)) <, &3 — 5CD7r 5 t)— T*&&A+rv(Musashi:Ms 
i)7rS'J-li Elav^r 5 U - bfttWfltz±b LTff 

$£f?It**flH&T3&3g L T h ( Sakak i bara et a 1 . , Dev . 
Biol. 176:230-242(1996); P incus et al ., Ann. Neurol. 

43:576-585(1998); Kaneko et al . , Dev. Neurosci. 2 
2:139-153(2000) ) . 

[0 0 03] £fz. ^O^OMsilSBfi^Wt^oT 
iJp£> %jW^LX^MLX\^t ( Sakak i bara and Okano, 
J. Neurosci. 17:8300-8312(1997)) „ ZcDtdlZim 

5 V —Oy o *> . A-f^gaWl (Musashil;Msil)^Ov-> 
Tfi^n— —yy%tlX\^%> (Sakakibara et al., Dev. 
biol. 176:230-242(1996)), L#>U IfLStfeft-S 
t ~0<7)?-4zrX'fo&J>,*)- i/&&W2 (Musashi2:Msi 



*£T*56!?li#H:, Msi2ag?^^a 
#ib^5A^'gtii cDNA5-T7*5y-J; ^n--y 

^fcJftS&U SfcfcWfriMHLfc (#1200 1-2 5 0 
18 6), Lj&»L$rA*fe, j£m~fctt&Msi2<7)«^ 
vvci4JIfc^"tt£>*rC*;£>-$\ JPPSHj&^fcfVO**. 
[0004] 

V^XtfOPJifcfcv-iTlfeil. Msi2. Numb^'f^J: 3^ 

yx^mzm^LXi^h c. tmPMLtz. *c\X\ Ms 

i2/ >y 9T O hWX^ Msil&VMsi2^"7";l-y >y 9 TV 
hWA&ftMLtlb z\h. ZtlbtoS 'y^T^lv) 

wmb tx^mxhh 1 ^sm u *mi£$es&t& 
tzm-ofz. 

[ooo5] -t^hh, *%>mmi2mm^Mmtfx 

It . *»^(4tei lSfE^at/Msi2a^cOffig^« 
[0006] 

418T 5yil(264*»6281)36*^U3tT5-/iH»!** 

*C*ft. ld?lJ#-^l ^Msi2t, BBJI|#^2*Msi2Si:^ 
3. Msi2«;L 2fflWRNAte^f— 7 (RRMs) Sr^L , ^ 

^,RNP-li;RNP-2Sr*-f-So 

[00 07 ] Msi2ilfK^<i. (DiE^J#-§- 1 XJi 2 

?M7sy mmm ta-pti s«s?ij t ^rr s t <o 

§ . ^i^MS?iJ i: t X 14 , EW*^ 3 , 4 Xli 5 
Msi2?te?-^ia?iK-^) 0 . @e?iJ*-^4 {iMsi2L(7) 3- 

vwmxfo *) . mm^ 5 iiMsi2scD3 - vmmxfo 

[0008] Msi2jte^4, &&Sm* 9lttXWA0) 
/MSSrffl^TcDNA^-f 7'"9 D-£HMU 7'5 'J 

v vaxmn ?u~y?t mm-h-xmz x o« h z b &x- 

t=S CProc. Natl. Acad. Sci., USA. , 78, 6613(198 
l);Science, 222, 778 (1983) & t' 3 „ Msi2fi^ SrcDNA 

?4 7"^ o -frhx? u-^y^th^mh , ^ cimr 
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M I tfcMMz i -3 S *L 4 S S« ( Msi 2) te*f L 

1E?U aHWfclS-^ 5 To - y SrM ^ 7° 5 - 9 ^ A 
y-ij -if— 3 y v nn--A^f 7"U y>f Hf— V- 3 

Zti^ t" & M^kT" § 5 . 
[0009] MsiljtfE^iifrlB^Sakakibara et al. , D 
ev. Biol., 176:230-242(1996) «fc Z\b tfX'% 

h . Msil£OT 5 y KIE^JatA'Msiiae^ COiSKlE^J £ffi 

[0010] #»P!fc*iVvC . r Ifif«^SL 
tz\ bit. ISafE^jlfE^M*)T'*l>Msi2X^Msil^ 
jE»tC**S*l*l>^i:tlH\ Msi2X«±Msil 
^SfiSrv^ i: &t/-g&£ AStf-S & if IX «f B* 

[0011] *5|BJ<7)Msi2ilf^f^«tg^IttftS »S 

mmzm Lx^w±.<ms\2mBrfb<^mx'mnm.mx. 

^T&V-HRWfcifflV ^ftS . * fcMsi2&tflfei 1»kX<D 
a^SWftfcWifcli. ±lE«A£Xft)£L*:Msi2fil 
l^iRiMSs^H^Msiiaflg^tftSftiBs (WW 2 0 0 1 - 
1 70 27) fc3aa3-fr££fcfcJ:-5"Cf»&*l4. 
[0012] jie^«t^^l§-l±S*i£t l/ttt, 

WM^ts;<bh-M<nX 1 k*?. m^mm^W AXfi 

[0013] ^HJfCV^b M»(2. Msi25MrP, 
XiiMsi2M/Msi ll£iV)It^SL^ t T»*ttr J: 
<X Msi2jfifE^, Xi±Msi2aVMsilSfEWv-rC3^X 
* L T V \& WftaV* * t A* L T V ^ Ktt <7) i vffi. fc 

K AAX^-, V^X. W3r\ 

[0014] !Hii(cjtfi^£*ALT*<3l6Wi^ffcX 
W S .1 b , Witfil&f D N A 

iiMMSfc&A^s;^ eat*, hd^^/i^ 
nmm (es«) ^BmrnxusmmmB^x-t^ 



StfDtCjIlXfc 1 ^ E SilClgf JIAt^ISJ: 

[0015] IXF, E S*HflaSrSV^a&?<7)WA^ 

x«Msi25tfe^«t^AtM^(i, 7n^-? -«*fttf 
T<««f55l«5r< b fc— 

Xi>£\\ ^LX. Msi2m*rFb<7)mX'mmffl.MZ-ZfT 
JtDNAlE^rJSrfl-rSDNA (^-^'f^W^ 

-) zwm-th* 

[0016] ff X-t&mm^b LXte. Msi2ilfc? COX. 

mzm&^&tz^crz-x-Mm^b Lxmstttmm 

iif **v>f ( n e o ) iifttagW. Mfo' 
mmzm^i>^-^-m^b lx. mtn^^^y^- 

i— tf (tk) liEf^f'JTh^yyA??^ 
VI (DT-A) Jl&FWMV^^LS. ^v-f 

[0017] jffiti^jKf^-yf-f y/t tr«, 

^ffAt^'til., 

[0018] mz, z o Lxmtixif—yv- < 
??~b. e sMM*<F>fcimm^b<^x-mmmmt 

Zfio, ffi|s]*imifflDNA(7)E S«/\<50#At±. fH 
£iI1gmcr>x.U7 bntfU-ya >iz£ *)ftoc\bffiX' 
<I<7)ffl|5l*l^>tfc^V^Ti±, E S»4i^Msi2ji 
<7) DNAi ffllBJiffimxffl D N A«*tJCt" S t CO 

mx'®Mz.tp*k t . mmmmtm d n a4>^#as^t 

Ut7-^l — jl&F** E S flOB^> y y AiOMs i StfirFfc 

WA§ni>. i^sa. Esiiii Msi2iis^co*fg 

«tES: AS Lfc E S fflia^SS'J^ Sit ^X" $ S . 
[0019] JJCfc, <1C0E SiKV^^WMUfW 
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[0020] Msi231fe z P^JiB\ SBtfcWv^nX 
ti^fcXiiL*: t)«0T*43W4» JULfcM^fcafcS 
#>£>DNA£mfif*, -9-f>7"u.y FXtiP C R^fi 1 -. 

[0021]^. ^mmwm<nmn-^m±. mwz-H 

[0022] *3MI(C«t 9#&*l/afai2»&f , XiiMs 
i 2S.t/Msi ljt^f OflMga^S L fctMWi , f*IBH»J 

«t 3 fc» b htoftjiiii^iiJS'jRt hammer, 
# - xASBjfflK^ t & *) n h . 

[0023] 

[00 24] A.W^£^(l)7^Xiisi2®fK^DNAC9 

9n-—> ymtr?*? x/mj ± o % t>tifz ? a y g tn c 

DMyA f^V — (Sakakibara et al . , Dev. Biol. 17 
6:230-242(1996) ) i3r?>>.Xmsiljlfc^-:J- VmM (Gen 
bankr^-fei^3>-#-^#D4965, Sakakibara et al . , De 
v. Biol. 176:230-242(1996) ) Ol. l^n^fi*fCDEcoRI 
KfrBi:^'T7y#^#x;Pxrpl cDNA (GenbankT? 
-fc^a >-#^-#L02953. Good et al., Nucl. Acids. Re 
s. 21:999-1006(1993)) 3— F$Il$#/P;}?^sWl^SSr 
-£-ti387i£SM^>BamHI -Ndel fflf^SrMV X ? >J --J' 
^"L^o J^y'Vyj-e—z/a >IZ. lxlO^fWT?- 
^fc«fC, msil»fE^TQ-7'£ffl^T60°CT\ 
xr P 1 jtfH^rn— :/£fflVvC55°CT\ 18^1*^24^ 
ra^ra . 5 x 10 5 cpm/ml CO 3 2 PfSti $ 5 >- r A 7° 9 >f 
F'TO-y^tflf «M ( Wmt1- h 'J 1%SD 
S, lO^fSElt^f X F 7 >\ 0.1rag/ml*i«^DNA) ^Tlt 

-o/s. A-j^iJN-fe'- ^3 y§it^:7 {4, 2 

XSSC, 0.1%SDS (iSXbijyy'xyy-) 
T207rH2|Ilifc^L£ o msiiafE^fc ctV'xrp 1 mB=f-T 
u—ym-frlZJ^ 7 0 ¥A X L£32fflc9B§tt ? a— y-ifi 
%^tltz* -ec^tfCxrpl cDNA^<^^7"''J r-fXL 
^9fI^jlfKS^. pBluescriptll (Stratagene. 



T^-'fV — 3f -y F (Amersham Pharmacia Biotec 

t** y * ? u h is- 9 x y xmz «t o iM*ie?ij 

s&*ifc£§*Ut. y— ?xy^)Pft(l 7"7Xmusashi2 
(msi2) t^W;, 0.5dfOt&2!*f<735' ^flSMHUL 

0.8^nSSM«3' fEg§tRffi«L ts«fctfl.O*n«£*t 

^m^-yy u -f" ■* v -a (orf> t*>fc & m 

x;P*3BtC54JfiSS*f<Oif At LT^M^tL, msi2 cDNA 
(7) v- a — b y * — A b a ^- — AcJOORF SrJgjjg LT 
i^g — F7t- Aiiny^'T^-— ACOmsi2te^!f?3 

i n v i wx-comm^Erz^m t&m>m*^>sm^ti 
tzfiMcomm'!mm-#v*7—-emMKm (rt-pcr) m 

ffiiZ ± 0 ffig § flfc o WMtt^* t77^^yh *iBLAS 
T i; FASTATVWrf U XAjfflV ^TNCBI-tf-yS-T'lf *>it 

o ^SfflStf (DDBJ^WWW^— /n'— ±^clustalWTaX 
5A)tMv^fL7tsa®«T^'fe^3 y#^(iJ2lT« 

*3 D X'fo „ Hu( b F ) UlsnRNP70K (A25707) , Mus (77 
X)hnRNP Al (NP034577) . Hu hnRNP AO (Q13151) . Mu 
s hnRNP A2/B1 (088569) s Hu hnRNP A3 (P51991) , Hu 
linRNP m-?A7 (MA36575) , 7'/h AUF1(BAB0346 
8, BAB03466, BAB03467) , Mus hnRNP C1/C2 (AAD0371 
7) . Hu hnRNP F (S43484) . Mus hnRNP G (035479) . 
Hu hnRNP H (139358) , Mus PTB (hnRNPI) (P1722 
5) s Mus brPTB (NP062423) s Hu hnRNP L(P14866), Hu 
hnRNP M(P52272), Hu hnRNP R(T02673). Mus hnRNP U 
(NP058085). Mus TIA-1(P52912) , Mus TIAR(S72436) . M 
us HuR(NP034615), Mus HuB(AAC52644) . Mus HuC(Q6090 
0). Mus HuD(JC2298). Hu Brunol3 (AAB09040) , Mus L 
ark (NP033058) fcit/Rat ta/SS-B (JC1494) „ 

[0025] (2)mm&£tfiMmmmm.ns&mtiiii 
rna, ifzitwrnj^commzm^icn (cd-d v 

^XJiCharles River Japan Inc. (0^:) ^tMAL 

o) tLTimzti. ta^B^pobLtz. 

[00 26] (3) 7-f>7'n7 hfffi&W xm&tS 
XX/BHtX *0 F-^/FRNA (20^g) &X—*J-cr>m^W 
(C^V^Trizol (Gibco-BRL. Grand Island. — jx— 3 — 
?3fH> l%T^'n-X-rF;FAT;F 

ft \ i ¥>v<nmm.mx° j ftM.L. ju*?a v^a n 

yJP (Pall, Portwasington. —a.— 3— ±lZh 
yyxyr — tfz. Vi J 7Xmsi2 cDNA 750^^3' ft 

msmimfrco* 2 Pii7n-7it ? yy^y? a a 

FDNAfjgfi^ v F (Roche Diagnostics. 7VA^, F 
AV) SfflV^TlBIU, 50%^;FAT;FT r b F\ 6XSSP 
E, 5XfyA-Fi, 0.5%SDS. fcJ;t^'200x<g/ml«S 
ffi^DNAtf (CT42 0 C-C16B#rEB^N-< X U ^-f XLtz . -4" y 
^iK-ygyft, 0.1XSSC. 0. 1%SDS4j^T50 < C-CJK 
^tC^if L . 7 4 /F^ -«4Kodak X-0MAT7 4 ;FA^48B§ 
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#7P7 btjsawwaK-^r^f-yrn-^ (cionte 

ch. ;\ 0 uT/PK itVyirJV—TW) ^ffl^Tl/n^ 

[00 27] (4)ijtMsi2fit*^Mh»MMsi2Sa«01 
4T$SMC0Jfcm&\ ( MEANGSPGTSGSAN ) tffl^fTS. 

&RRM1 coWmtiiMS^tt. teil«a«co»Jitfr4N* 
K£yXf^ yTS KS*£:frbT. r/n^X^yy 
(KLH) fcalfr&U -a-y-7yFynWt*g 

V (5mg) &se^U^2-^;^n-l-^^;Pb°y^-^ 
^-h/l/xy^/^ylS (FMP) ^o7r^^ (S 
eikagaku Kogyo. 0*) tft^^Siirfc. :?y/P^ — 
^ig(0.45^ra) Ufc^fitlfiLiflQBl*. TBSjiflf^ (0.15M 
fM^HJ^A. 20mM b [)xm&&, PH7.5) SrfflV^T 
^MtT^bLfc^T^F-FMP-b/l^n^r^ ^77 y — 
r-f»I13Blf:fct,fc:4'C"C>f ^a^hLfc. 
lMB^M;^A50mK 1% h h yx-100. HJXffi 
K^20mM ( P H 7.5) . «WC0. 15M»ffr^ b U *7A20ml 
£ffllvCffiH£ffi?*U 100mM;?*y S/y^ffi^4ml (pH 
2.0) £ffl^T4°CTi$ftU fiCfetlMh UX0.2mir* 

[0 0 28] (5)ffl^^Msilfcj:t/Msi2aS®Msi25 
Bit?) ya-F7t —A £ u V ?y * — AcOORFtCffi^ 
S983ffiS*tf 1 1072SS*r^BamHI-EcoRI Br#-(iE12l& 
ct V JK^RNA*^ ^ RT-PCR X 0 *itt t . 
pRSET-A (Invitrogen. Carlsbad. # L> 7 

fc:>f y:?l— ACf^n- — y^U pR 
SET-Msi2S (y 3 -h7t-A) fc pRSET-Msi2L (n^ 
7*- A) £WS5U 6b^fy>IS&7Sy*®I 

frrsHt-^siew^^fieufco ^jb<^^-prset-msii 

(Sakakibara et al . , 1996) „ pRSET-Msi2S. fcitfpR 
SET-Msi2L(iBL21 (DE3) pLysS^UBft^A L . ImMIPTG 

(^V7°n b°;k-<- ^ -D-f- :+# 5 y 7 b b° ^ J is Y ) £ 
fflv y^f^^-y h y^& £ £ tl^ 

«fi«*«wut:. ifl^^M^sae (His 6 -Msi2s. 

His 6 -Msi2L. is it/His 6 -Msi 1 ) fi. cOffi 
^MOt. ProbondfttJJg (Invitrogen) #5A£fflVvt 

m^sDs^ur^u^rs f (page) y^s^v^— 

7-'J'J7yb7'V^ (Sigma) Jftfe, *5 J;T/:/9 y 
^-KStffi (Biorad. ^^yx. *'j7t/^7 

[0 0 2 9] (6)70f y 7 1 r ^-tfjUHfe ± 
yM7U7f ^ yyMiftSStilflA (50mMb 



y^fSliiS pH7.6. lmMPlS^y^A. 1.5mMiffigV^* 
y*/*A. 2mM^;tXW t— /!✓ (DTT) s lOOjug/ml? 
x -;^f;kX;^-;k7WJ^ (PMSF) . 5jug/ml 
77of«y, S/zg/mlo^f ^7°^y) Srffllvt^Sy 

xl, m^xio, ooo x g t x lotm&t&m l . 

*HSrc^L3t»18ffi^iSa« (50ng/y~y) 4 
fcttfflHIfflasSK (SSfi30^g/l/-y) iilO%SDS-PA 
GE^t^SHiU -feS F^^iK^BSrfflV^TImmobilo 
n-PJS (Millipore. <7K7t-t ; \ V^-^j.— fe«y^ 

ECL (Amerasham Pharmacia Biotech) l/ZX OKoda 

a^^ff a ^jfttt^Msi2ga«^fl^MKffltti^ 

(E12.5) iiJW^rtlKHLfc. E12.5^IS (illtl.O 

g) t«iiaEA5nit*^^>fXL. 3a^«6tTat 

iHB3*fc (12,000xg. l04)-ra. 4°C) 0 ±?f SrKO^ 
^ 3 «1.5ml (««KA^tT30% w/v) C0^«yS^3 
ylC»*H:flL, 130,000Xg. 4°CT-2B#ral Beckma 
nSW55Ti u-9-^m\ ^T»t^« Lfc . S130±« fc Sy 

UV— AH***COS&«10jug*. 25jal£7)50mMb 
(PH7.5) . O.lmM EDTA. 5mM DTT. 0. 01%7' U >y ^'35. 
2mMJtg^vy^>. 10//g/ml PMSF. 5//g/ml 77°nf- 
5jag/mln^^T^y^T°800^-^y b^7A/7°n 
f y fy7tX7r^^ (APPAse) (New England Bio 
Labs. Beverly. t-y^ffl) ^^^t30°CT'l 

0#ra^f y^^Mft. APPAsetiU 

yy. xv^y, fnyyga^i>jyiTO. a 

pp Ase & # i ^ ^ Mffg^f yyji/h ±a^o ± t3 >f y a < 

-Mfc. RJE{±SDS-PAGE^yT;P^»iS&MV^Tff± 
L, ^T'u^^y y^tMLT10%SDS-PAGE^;WC 

[0 0 3 0 ] (7) in vitrofe^/aiHtScfctniNAJie^r *y 
-tr>f Msi2n y ^ - AOr?- PfH« ( 524-1564#<?D*g 
S) kMsilCOn— K«« (64-1152#COJS*. 7^ty 
3 y#-^-D49654) tfflS^"ScDNABfM"t. FLAG^^S*T 

PCDNA3 (Invitrogen) ^7^n— "y^L, 
^l^y 7 ^ 7 — pCDNA-msi2^ itXpCDNA-nsi 1 ^W^L 

T T7 Quick coupledl^/Hf?^ Promega. 7y7y, 

ryy^nyyyffl) y-*^iit§*ttt:f 

0.4mCi/ml 35 Sy<^^"^y (Amersham Pharmacia B 
iotech) #4TfcTK^aKS-^o 61^n^Vkby 



!( 6 ) 003-310097 (P2003-310097A) 



nybn— /UK??— (Promega) £, £ fc±j*CD £ £ 9 
tCinvitroT'SIRS^o in vitroS|R§ftjtSaW<7)R 

**Wt(4filffirtaBttSiTJtJ:at:ffofc (Swanso 
n and Dreyfuss, 1988) . fB*(=S^4 i: . ftgttffjK 
(lOmMMlXJSK^, PH7.4, 2.5mM^fc-?y"*v''7 
A. 0.5%by-f byX-100, 2mg/ml^7°X yf-y. 2mg/ 
mla>f -^.T^y, 0.5%77nf->' 1 lmg/ml'W^'J 

y ) t «t o Tift LJt#20// 1 u dfju^df u rxr 

0-Xb'-X$r 35 SSfi§fL7tSaH (lxl0 5 c P m) 
fct, 100iiiMi^(i250mM<7)iS-f^M;^ASr-i-ti'500/xl 
coHf^lHKRffcT, 15^r B 1««J^_ht-4'C^T^ y^r 

SDS-PAGEu — t < y^TMRKt£fflB8W £1a (SHr^HK 
i8500jul-C5llHfci*Ufc. 8r£Lfc»B»i3fcSWcJ: 0 
10% SDS-PAGE^t^ffiUT. 7;P;tny'y 

[0031] (8) ?—yr- <t >?"<? ?-?)mmtt~? 
4 yym\mm^±mz. misicdh^ b-y£#trfi 

— V >-0±SK t=#*f S 4. 4kb<DXbaI T» 

fcHRit-AjBWt 3- b-r hmm&^tjmz.^ v y^r 

a 3 • 9kb<7)EcoRV-Ecl 136 1 if ft £ o^rff : . 2 ffi 

OffiHttSSttCJ: o"Clbiaie?O102T 5 7K^DNA 
a****^ 5^>-BttSl&Pfc:{BftS*i.4 J: 3 fc^iM y 
Ztifz?-?*^* >? r K??—&m^ti (Hl&t*2) . 

[0032] (9)^y yvyxcofEtsy-y^ yyx 

WMsi 23tfc^ J££ ^7^fy y WttSfc^ KSffii t JfcES 
W(129SvJ/RW-41*>^. C57BL/6V7X£ ( C57BL/6XD 
BA) Fl^VXt&ffiZ&Tft^ftKMfflMlzmAL. * 

£C57BL/6ifttt3SlS$4^ ^n®^*Fl^m* 
•frfc. Fl^-rnSteflcR±*2SEU Msi2-/--?>7X£ 

[0033] B.*Sm(DMsi2<?)|5lSt -eo— ^«3t«# 
ttMsi2cOcDNAcD#St^ IWC, V7Xmsilfc J;?/Xenopu 
s xrpl cDNATu— y'£fflWC N ffiiU^hijyyi 
yy-CT, ^XftMcDNA^y? 0-£X? U- 
— yy'L?t„ Xenopus xrpljfifzrp (Good et al., Nucl. 

Acids Res. 21:999-1006(1993)) J4Msil (Skakaibara 
et al., Dev. Biol. 176:230-242(1996)) (DTyVXV 

A^-f y— £xy ij-=.y^t i.^a6oy , D— yt 

LTIV^, ^ffl^*37^f tt yVl- b V C0346 T 5 y K 
cogaif £ a— FtSftfiA^i-^-7y U f < 
y?'yU—J*fiK 9ffleofflf LfccDNAj: y |Hf5£ 
KJOUWffcJ: 0 . cDNAfc 3- HSnsafg^Sft^'ffS 



i£7)MsilM31itfST^musashi2 (nsi2) b%*3\ffc. "7 

a yy y-xy v-->?'fye>ntimk<7)cVM?u- 

msi2K^t-O^T . RT-PCRflpPfif S i b T2SCOSK 

X7747$nfcft?» { #4t5 i bim^tvk. 
^<D2m±^2<r)i} >v^^^^n<^m\^? ^ y 

b (18TSyK) co?R±, ^|£fiEffifc:J:"9ia-ft6*iS. £ 
eoiBRXT^ X{4, : p«MH £ *36.94i J:V35.7^fn^ 
;bby (Msi2LfeiVMsi2Si:#^^'ft^) c02H<7>Msi 

4. Msi2L<7)TS yHffi?iJ&ie?iJ#-f-l fc:, Msi2cOT5 
y»K?!£fiai#^2 fciSLfc. ifcnsi2LOJBaiBI?lJ 
*i^ll#^4C nsi2SCOtSSli5a*ffi9!l»^ 5 tc^L 

[0034] (2)Msi2me^JMv7X(7)tt«Msi2-/--7 
^^ttSRWfcHiiEWTftofc* 1 . mm^yyf)Vi\y 

LfcT^7riB»*5r^. )0^t/tJ;d^, if±M 
co 5 y y;w n y x sti 4<- y fflJE^^^Kffl * r;i^ 7 r 

MBARI 5 J: -5 ^rffiit £• SsrtsEi* . Msi2-/- v>7 7tfc^ 
T {4^- y »*M y x y y t ?)V% y yzmiL 

[00 3 5] (3)Msi2JtVMsil31g^fMV'7X^'|4MM 
sil+/- (WIB2001-17027) ■ Msi2+/- ( Msil , 2?"7)V^ 

^M'Jt^d tMsil-/- • Msi2-/-(Msil,2yyV^^ )77 
Xi41/16<?0te-CjSitLS^\ H^t{4ftStL>t^fflfr 
ai64EtMtTMsil-/- ■ Msi2-/-V7X{47EL**^ 
tlftfr-ofz. ZtHi, #W23T*S> 0 . Msil-/- ■ Msi2-/~ 
( Msi 1 . 2y y/i-^^e ) -e^xd 1 * 4ix451i(4y yf U 

fL^^T-fc^^. aj*fiaRWriamtLfc(EI5). * 
/^Msil-/- • Msi2-/-(Msil,2y"yVP^^)-7'7X(4. Msi2 

-/-^yxmm. 7 yy/w\y xmz$5\iT . 7/i7r 

wis t ?MMnm&izmm*$>^ a (03) . Msii-/- 

■Msi2-/- (Msil, 2^77^^) v7X(4Msi2-/-vy X 

cjt^. r/vy rmmti^-?mmmi l zx 0 atr* t'o 

[0036] 

iwmmm ^wm^nmrn^-. xiiHsi2awbii 

jt&F^SUWMi , Msi larfltel 2<0lWKRiWfilfc:e «t 

So 

[0037] 



!( 7 ) 003-310097 ( P 2 0 0 3-3 1 0 0 9 7 A) 

SEQUENCE LISTING 

<110> Japan Science and Technology Corporation 
<120> Animal deficient in Musashi2 gene 
<130> P01951404 

<140> 
<141> 
<160> 6 

<170> Patent In Ver. 2.1 

<210> 1 

<211> 346 

<212> PRT 

<213> Mouse 

<400> 1 

Met Glu Ala Asn Gly Ser Pro Gly Thr Ser Gly Ser Ala Asn Asp Ser 

15 10 15 

Gin His Asp Pro Gly Lys Met Phe He Gly Gly Leu Ser Trp Gin Thr 

20 25 30 

Ser Pro Asp Ser Leu Arg Asp Tyr Phe Ser Lys Phe Gly Glu lie Arg 

35 40 45 

Glu Cys Met Val Met Arg Asp Pro Thr Thr Lys Arg Ser Arg Gly Phe 

50 55 60 

Gly Phe Val Thr Phe Ala Asp Pro Ala Ser Val Asp Lys Val Leu Gly 
65 70 75 80 

Gin Pro His His Glu Leu Asp Ser Lys Thr He Asp Pro Lys Val Ala 

85 90 95 

Phe Pro Arg Arg Ala Gin Pro Lys Met Val Thr Arg Thr Lys Lys He 

100 105 110 

Phe Val Gly Gly Leu Ser Ala Asn Thr Val Val Glu Asp Val Lys Gin 

115 120 125 

Tyr Phe Glu Gin Phe Gly Lys Val Glu Asp Ala Met Leu Met Phe Asp 

130 135 140 

Lys Thr Thr Asn Arg His Arg Gly Phe Gly Phe Val Thr Phe Glu Asn 
145 150 155 160 

Glu Asp Val Val Glu Lys Val Cys Glu lie His Phe His Glu lie Asn 

165 170 175 

Asn Lys Met Val Glu Cys Lys Arg Ala Gin Pro Lys Glu Val Met Phe 

180 185 190 

Pro Pro Gly Thr Arg Gly Arg Ala Arg Gly Leu Pro Tyr Thr Met Asp 

195 200 205 

Ala Phe Met Leu Gly Met Gly Met Leu Gly Tyr Pro Asn Phe Val Ala 

210 215 220 

Thr Tyr Gly Arg Gly Tyr Pro Gly Phe Ala Pro Ser Tyr Gly Tyr Gin 
225 230 235 240 



Phe Pro Gly Phe Pro Ala Ala Ala Tyr Gly Pro Val Ala Ala Ala Ala 

245 250 255 
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Val Ala Ala Ala Arg Gly Ser Val Leu Asn Ser Tyr Ser Ala Gin Pro 

260 265 270 

Asn Phe Gly Ala Pro Ala Ser Pro Ala Gly Ser Asn Pro Ala Arg Pro 

275 280 285 

Gly Gly Phe Pro Gly Ala Asn Ser Pro Gly Pro Val Ala Asp Leu Tyr 

290 295 300 

Gly Pro Ala Ser Gin Asp Ser Gly Val Gly Asn Tyr He Ser Ala Ala 
305 310 315 320 

Ser Pro Gin Pro Gly Ser Gly Phe Gly His Gly He Ala Gly Pro Leu 

325 330 335 

He Ala Thr Ala Phe Thr Asn Gly Tyr His 



<210> 2 
<211> 328 
<212> PRT 
<213> Mouse 
<400> 2 

Met Glu Ala Asn Gly Ser Pro Gly Thr Ser Gly Ser Ala Asn Asp Ser 

15 10 15 

Gin His Asp Pro Gly Lys Met Phe He Gly Gly Leu Ser Trp Gin Thr 

20 25 30 

Ser Pro Asp Ser Leu Arg Asp Tyr Phe Ser Lys Phe Gly Glu lie Arg 

35 40 45 

Glu Cys Met Val Met Arg Asp Pro Thr Thr Lys Arg Ser Arg Gly Phe 

50 55 60 

Gly Phe Val Thr Phe Ala Asp Pro Ala Ser Val Asp Lys Val Leu Gly 
65 70 75 80 

Gin Pro His His Glu Leu Asp Ser Lys Thr He Asp Pro Lys Val Ala 

85 90 95 

Phe Pro Arg Arg Ala Gin Pro Lys Met Val Thr Arg Thr Lys Lys He 

100 105 110 

Phe Val Gly Gly Leu Ser Ala Asn Thr Val Val Glu Asp Val Lys Gin 

115 120 125 

Tyr Phe Glu Gin Phe Gly Lys Val Glu Asp Ala Met Leu Met Phe Asp 

130 135 140 

Lys Thr Thr Asn Arg His Arg Gly Phe Gly Phe Val Thr Phe Glu Asn 
145 150 155 160 

Glu Asp Val Val Glu Lys Val Cys Glu lie His Phe His Glu lie Asn 

165 170 175 

Asn Lys Met Val Glu Cys Lys Arg Ala Gin Pro Lys Glu Val Met Phe 

180 185 190 

Pro Pro Gly Thr Arg Gly Arg Ala Arg Gly Leu Pro Tyr Thr Met Asp 

195 200 205 

Ala Phe Met Leu Gly Met Gly Met Leu Gly Tyr Pro Asn Phe Val Ala 

210 215 220 

Thr Tyr Gly Arg Gly Tyr Pro Gly Phe Ala Pro Ser Tyr Gly Tyr Gin 
225 230 235 240 

Phe Pro Gly Phe Pro Ala Ala Ala Tyr Gly Pro Val Ala Ala Ala Ala 



340 



345 



245 



250 



255 
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Val Ala Ala Ala Arg Gly Ser Gly Ser Asn Pro Ala Arg Pro Gly Gly 

260 265 270 

Phe Pro Gly Ala Asn Ser Pro Gly Pro Val Ala Asp Leu Tyr Gly Pro 

275 280 285 

Ala Ser Gin Asp Ser Gly Val Gly Asn Tyr He Ser Ala Ala Ser Pro 

290 295 300 

Gin Pro Gly Ser Gly Phe Gly His Gly lie Ala Gly Pro Leu lie Ala 
305 310 315 320 

Thr Ala Phe Thr Asn Gly Tyr His 
325 

<210> 3 
<211> 2370 
<212> DNA 
<213> Mouse 
<400> 3 

cgccaactgc ccttccaagt kgcacactgt acatctgtga gtgggtgtta gtgtctgggt 60 
gtgaacctca aagagagaga acatctactt cctaggcctc acactgaagg gacctggggc 120 
agtcatttaa aaagaactct gaagcttcaa atggtgatcc tagtcagagc acatagattt 180 
ccctaccctg acataaaaat attcttagct aaagctgcca gaattaatgt aatgattaaa 240 
ttctctcaca gggtatttta aacattgttt acatatgaaa tgtgcatctg ctgccaaatg 300 
ctactgtcca atatgcggtg catatacact ggacctgcag tgatggaatc atcccagatg 360 
ggtcttctca acactggccc catcccaatg caaaacggct ccacgcgtgt ggtgtggcac 420 
cctcctttgg ggcctagagt tcttgcaagc tcttggtggg atgaaggctg tagatgatga 480 
tgtcatgcac cctggtgact cctttccaaa ttggggctcc gctatggagg caaatgggag 540 
cccaggcacc tcgggcagcg ccaacgactc ccagcacgac cccggtaaaa tgtttatcgg 600 
tggactgagc tggcagacct caccagatag ccttagagac tattttagca aatttggaga 660 
aattagagaa tgtatggtca tgagagatcc cacaacgaaa cgctccagag gcttcggttt 720 
cgtcaccttc gcagacccag caagtgtaga taaagtatta ggtcagcccc accatgagtt 780 
agattccaag acgattgacc caaaagttgc atttcctcgt cgagcgcaac ctaagatggt 840 
cacaagaaca aagaaaatct tcgtaggagg attgtctgcg aacacagtag tggaagatgt 900 
aaagcagtat ttcgagcagt ttggcaaggt agaggatgcg atgctgatgt tcgacaaaac 960 
caccaacagg cacagagggt ttggctttgt cacctttgag aatgaagacg ttgtggagaa 1020 
agtctgtgag attcatttcc atgaaatcaa taataaaatg gtagaatgta agaaagctca 1080 
gccgaaagaa gtcatgttcc cacctgggac aagaggccgg gcccgggggc tgccatacac 1140 
catggatgcg ttcatgcttg gcatggggat gctgggctac cccaactttg tggcaaccta 1200 
tggcagaggc taccccggat ttgctcctag ctatggctac cagttcccag gcttcccggc 1260 
agcagcttat ggaccagtgg cagcggcagc tgtggcagcg gctcgaggat cagtcctgaa 1320 
tagctacagt gctcaaccga attttggcgc gcccgcttcc ccggcaggct ccaacccggc 1380 
gcggcccgga ggcttcccgg gggccaacag cccaggacct gtcgccgatc tctacggccc 1440 
tgccagccag gactccggag tggggaatta cataagcgcg gccagcccac agccgggetc 1500 
cggcttcggc cacggcatag ctggaccttt gattgcaacg gcctttacaa atggatacca 1560 
ctgagcaggc gcttccattg ccgtctcact atgagagcat acctggatgt ccaggcaaga 1620 
ctgggcgaag tttctgagtg gccctttgtt taggtgacgt cetcagacct ggacccccac 1680 
cagcctcact cctcatccca accagaggtg gcacacttgg attgagggtt gacacatctc 1740 
atctcaccca tcggctacct gctgtaatat aagacaacag cttttaaacg tgtatataat 1800 
ccatgatttt ggtttggttc tgtttgtttt ccttggtggt ccccctctcc ctctccctct 1860 
tctcctttta aatctccctc aatcacattt ggtagtgatt tttgacttag tctggtagtc 1920 
acccagctta atatctagtt aaagctaacc atagtatact tgttatatat taaggagttt 1980 
ttttttttct ttcttttgtt ttcttttttc ctttaaagag aatttttgtt ttgttttgat 2040 
tctgttctcg cttttaaagg atgctgagat ggtgatgtta ctctccattt ttggtaccag 2100 
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ttctgagact gtaagacttt tcatctggga 
acgcggagcg ggaggtgggc atagactcta 
ctgcttaaca gactctctag ccgttcattt 
tctattttcg gcaataaggt aaggacggcc 
gctttttctt ttcttctgtt caaagaggtc 
<210> 4 
<211> 1038 
<212> DNA 
<213> Mouse 



ctttagcaca cactgaatcg aagttgtgat 2160 
ttttgtgttg tagaagtgac atacagttgg 2220 
ttgtgacgtc tctttgttaa cctaagtata 2280 
gtgttttgag ggtcttcctt tcctatgagt 2340 

2370 



<400> 4 

atggaggcaa atgggagccc aggcacctcg 
ggtaaaatgt ttatcggtgg actgagctgg 
tttagcaaat ttggagaaat tagagaatgt 
tccagaggct tcggtttcgt caccttcgca 
cagccccacc atgagttaga ttccaagacg 
gcgcaaccta agatggtcac aagaacaaag 
acagtagtgg aagatgtaaa gcagtatttc 
ctgatgttcg acaaaaccac caacaggcac 
gaagacgttg tggagaaagt ctgtgagatt 
gaatgtaaga aagctcagcc gaaagaagtc 
cgggggctgc catacaccat ggatgcgttc 
aactttgtgg caacctatgg cagaggctac 
ttcccaggct tcccggcagc agcttatgga 
cgaggatcag tcctgaatag ctacagtgct 
gcaggctcca acccggcgcg gcccggaggc 
gccgatctct acggccctgc cagccaggac 
agcccacagc cgggctccgg cttcggccac 
tttacaaatg gataccac 
<210> 5 
<211> 984 
<212> DNA 
<213> Mouse 
<400> 5 

atggaggcaa atgggagccc aggcacctcg 
ggtaaaatgt ttatcggtgg actgagctgg 
tttagcaaat ttggagaaat tagagaatgt 
tccagaggct tcggtttcgt caccttcgca 
cagccccacc atgagttaga ttccaagacg 
gcgcaaccta agatggtcac aagaacaaag 
acagtagtgg aagatgtaaa gcagtatttc 
ctgatgttcg acaaaaccac caacaggcac 
gaagacgttg tggagaaagt ctgtgagatt 
gaatgtaaga aagctcagcc gaaagaagtc 
cgggggctgc catacaccat ggatgcgttc 
aactttgtgg caacctatgg cagaggctac 
ttcccaggct tcccggcagc agcttatgga 
cgaggatcag gctccaaccc ggcgcggccc 
cctgtcgccg atctctacgg ccctgccagc 
gcggccagcc cacagccggg ctccggcttc 



ggcagcgcca 


acgactccca 


gcacgacccc 


60 


cagacctcac 


cagatagcct 


tagagactat 


120 


atggtcatga 


gagatcccac 


aacgaaacgc 


180 


gacccagcaa 


gtgtagataa 


agtattaggt 


240 


attgacccaa 


aagttgcatt 


tcctcgtcga 


300 


aaaatcttcg 


taggaggatt 


gtctgcgaac 


360 


gagcagtttg 


gcaaggtaga 


ggatgcgatg 


420 


agagggtttg 


gctttgtcac 


ctttgagaat 


480 


catttccatg 


aaatcaataa 


taaaatggta 


540 


atgttcccac 


ctgggacaag 


aggccgggcc 


600 


atgcttggca 


tggggatgct 


gggctacccc 


660 


cccggatttg 


ctcctagcta 


tggctaccag 


720 


ccagtggcag 


cggcagctgt 


ggcagcggct 


780 


caaccgaatt 


ttggcgcgcc 


cgcttccccg 


840 


ttcccggggg 


ccaacagccc 


aggacctgtc 


900 


tccggagtgg 


ggaattacat 


aagcgcggcc 


960 


ggcatagctg 


gacctttgat 


tgcaacggcc 


1020 








1038 



ggcagcgcca 


acgactccca 


gcacgacccc 


60 


cagacctcac 


cagatagcct 


tagagactat 


120 


atggtcatga 


gagatcccac 


aacgaaacgc 


180 


gacccagcaa 


gtgtagataa 


agtattaggt 


240 


attgacccaa 


aagttgcatt 


tcctcgtcga 


300 


aaaatcttcg 


taggaggatt 


gtctgcgaac 


360 


gagcagtttg 


gcaaggtaga 


ggatgcgatg 


420 


agagggtttg 


gctttgtcac 


ctttgagaat 


480 


catttccatg 


aaatcaataa 


taaaatggta 


540 


atgttcccac 


ctgggacaag 


aggccgggcc 


600 


atgcttggca 


tggggatgct 


gggctacccc 


660 


cccggatttg 


ctcctagcta 


tggctaccag 


720 


ccagtggcag 


cggcagctgt 


ggcagcggct 


780 


ggaggcttcc 


cgggggccaa 


cagcccagga 


840 


caggactccg 


gagtggggaa 


ttacataagc 


900 


ggccacggca 


tagctggacc 


tttgattgca 


960 



(€L 1))03-310097 (P2003-310097A) 

acggccttta caaatggata ccac 984 

<210> 6 

<211> 1551 

<212> DNA 

<213> mouse 

<220> 

<221> CDS 

<222> (64).. (1152) 

<400> 7 

cgccgagcgc cgccgccgcc gccgccgccg ccgctccgct gcccgcgccg cccgcggctc 60 

ccg atg gag act gac gcg ccc cag ccc ggc etc gec tec ccg gac teg 108 
Met Glu Thr Asp Ala Pro Gin Pro Gly Leu Ala Ser Pro Asp Ser 
15 10 15 

ccg cac gac ccc tgc aag atg ttc ate gga gga etc agt tgg cag ace 156 
Pro His Asp Pro Cys Lys Met Phe He Gly Gly Leu Ser Trp Gin Thr 

20 25 30 

acg cag gaa ggg ctg cgc gaa tac ttc ggc cag ttc ggg gag gtg aaa 204 
Thr Gin Glu Gly Leu Arg Glu Tyr Phe Gly Gin Phe Gly Glu Val Lys 

35 40 45 

gag tgt ctg gtg atg egg gac ccc ctg ace aaa aga tec agg ggt ttc 252 
Glu Cys Leu Val Met Arg Asp Pro Leu Thr Lys Arg Ser Arg Gly Phe 

50 55 60 

ggc ttc gtc act ttc atg gac cag gcg ggg gtg gat aaa gtg ctg gcg 300 
Gly Phe Val Thr Phe Met Asp Gin Ala Gly Val Asp Lys Val Leu Ala 

65 70 75 

caa teg egg cac gag etc gac tec aaa aca att gac ccc aag gtg gee 348 
Gin Ser Arg His Glu Leu Asp Ser Lys Thr He Asp Pro Lys Val Ala 
80 85 90 95 

ttt cct cga aga gca cag cct aag atg gtc act egg acg aag aag ate 396 
Phe Pro Arg Arg Ala Gin Pro Lys Met Val Thr Arg Thr Lys Lys He 

100 105 110 

ttc gtg ggg ggg ctg tct gtg aac acc acg gtg gaa gat gtg aaa cac 444 
Phe Val Gly Gly Leu Ser Val Asn Thr Thr Val Glu Asp Val Lys His 

115 120 125 

tat ttc gag cag ttc gga aag gtg gat gat gee atg ctg atg ttc gac 492 
Tyr Phe Glu Gin Phe Gly Lys Val Asp Asp Ala Met Leu Met Phe Asp 

130 135 140 

aaa acc acc aac agg cac aga ggg ttt gga ttt gtc acg ttt gag age 540 
Lys Thr Thr Asn Arg His Arg Gly Phe Gly Phe Val Thr Phe Glu Ser 

145 150 155 

gag gac ate gta gag aaa gtt tgt gag ate cac ttc cat gaa ate aac 588 
Glu Asp He Val Glu Lys Val Cys Glu lie His Phe His Glu lie Asn 
160 165 170 175 

aac aaa atg gtg gaa tgc aag aaa gee cag cca aag gag gtg atg tec 636 
Asn Lys Met Val Glu Cys Lys Lys Ala Gin Pro Lys Glu Val Met Ser 

180 185 190 

ccg aca ggc tea gec egg ggc agg tct egg gtc atg ccc tac gga atg 684 
Pro Thr Gly Ser Ala Arg Gly Arg Ser Arg Val Met Pro Tyr Gly Met 
195 200 205 
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gat gcc 
Asp Ala 

gcc acg 
Ala Thr 
225 
acc tac 
Thr Tyr 
240 

gcc cca 
Ala Pro 

ccc atg 
Pro Met 

tct cac 
Ser His 

aca ggg 
Thr Gly 
305 
tac ggg 
Tyr Gly 
320 

gcc age 
Ala Ser 



ttc atg ctg ggt 
Phe Met Leu Gly 
210 

acc tac gcc age 
Thr Tyr Ala Ser 



cag ttc 
Gin Phe 

gtc etc 
Val Leu 

gcg gcg 
Ala Ala 
275 
ccc tgg 
Pro Trp 
290 

ggc ttc 
Gly Phe 



ccc gaa 
Pro Glu 
245 
ccc gag 
Pro Glu 
260 

gca gcg 
Ala Ala 

acg atg 
Thr Met 

eta ggg 
Leu Gly 



gca gcc aac cag 
Ala Ala Asn Gin 
325 

ccc gcc ccc age 
Pro Ala Pro Ser 
340 



att ggg 
He Gly 
215 
egg agt 
Arg Ser 
230 

ttc cgt 
Phe Arg 

etc aca 
Leu Thr 

gcg gcg 
Ala Ala 

get ccc 
Ala Pro 
295 
acc aca 
Thr Thr 
310 

gac tec 
Asp Ser 

act ggt 
Thr Gly 



atg ctg 
Met Leu 

tac aca 
Tyr Thr 

gta gag 
Val Glu 

get ate 
Ala He 
265 
gca get 
Ala Ala 
280 

cct cca 
Pro Pro 

age ccc 
Ser Pro 

ggg gtc 
Gly Val 

ttc ggc 
Phe Gly 
345 



ggt tac cca 
Gly Tyr Pro 

220 

ggc ctt gcc 
Gly Leu Ala 

235 
egg age cct 
Arg Ser Pro 
250 

cct etc acg 
Pro Leu Thr 

gta gtt cga 
Val Val Arg 

ggt tec act 
Gly Ser Thr 
300 

ggc ccc atg 
Gly Pro Met 

315 
age agt tac 
Ser Ser Tyr 
330 

cac agt ctt 
His Ser Leu 



ggg ttc caa 
Gly Phe Gin 

cct ggt tac 
Pro Gly Tyr 

etc ccg age 
Leu Pro Ser 
255 

get tat ggg 
Ala Tyr Gly 

270 
ggg aca ggc 
Gly Thr Gly 
285 

ccc age cgc 
Pro Ser Arg 

get gag etc 
Ala Glu Leu 

ate age gcc 
He Ser Ala 
335 

ggg ggt ccc 
Gly Gly Pro 
350 



732 



780 



828 



876 



924 



972 



1020 



1068 



1116 



ttg att gcc aca gcc ttc acc aat ggg tac cac tga aacagggagg 1162 
Leu lie Ala Thr Ala Phe Thr Asn Gly Tyr His 

355 360 

aggtagcagg agcgccccag cctgcagctg actgaggacc agactgagee agcaagggga 1222 

ttgggacacc tccgccgcag cagcccagcc ccttggctgc cacttggacc gctactgcct 1282 

gtccctcaac ccctgggccc agccccctca tgtctggctc ccctactaac ctcctgttca 1342 

gaccttgtct cttctctcgc tcccacctgc ctctctccct ggtcgctttt atttattttt 1402 

ggattageca gttgccctac ccccacacca gatctgccct ctcctccggt ctgccccatc 1462 

cctccctgct gcccccttta gggcaccccc cccccagaaa ggcatagctg gagggeggge 1522 



agagggggee tgetgeagae tgaggcccc 

[02] ?—dr"rj yW^-»xh7fy- 
[H3 ] Msi2-/-v^x^oPli^>y;^N^xfe^fctt 



1551 

d:fj^fe3L msi 1 ko:Msil-/~. msi 2 ko:Msi2-/-. msi 
1,2 ko:Msil-/- ■ Msi2-/- ( ^V/l^h^ ) 0 
[@4 ] MsilS^Msi2me^fMv^X«cOX b 9 7 s 

m5] Msimzmi2Mmttm^xmm*^m 



(& 3) )03-3 1 0097 (P2003-310097A) 



[01] 



< 

i 







S 
7 








oneHii 
















*< 




X- 










1 










1 


-a 

i 



as 





! 7 



3 



(14) 103-3 1 0097 (P2003-310097A) 



[02] 




(€L 5))03-310097 ( P 2 0 0 3-3 1 0 0 9 7 A) 



[03] 



wild 



msil ko msi2 ko msil,2 ko 



Insulin 



Glucagon 




[04] 



ES<199SvJ/HW-4)jttBB& 
I 

Mai2 3r* J 5WX& xC57BL/6.=J 

I 
■I 

MM1+-/-* MM2+/- (— S^\^P) ^xMsil+/-- Msi2+/- tlArD) flg 

I 

Mail-/- ■ Msi2-A V>X 

[05] 




PO (O/O) 

MsM (-/-), Msi2(-/-) 



PO (E/E) 

Msi1 (+/-), Msi2(+/-) 



(16) 103-3 1 0097 (P2003-310097A) 



(72)%bj# sea (72) mm w# m^t 

X101 

(72)^Bg* W*. mm F?-A(#;#) 4B024 AA01 Mil CA02 DA02 GA11 

SOKiE^EBIir2-28-2 HA11 
-^^BM604-f- 



